Abstract. Andrya cuniculi (Blanchard, 1891) (Cestoda: Anoplocephalidae) is redescribed from Oryctolagus cuniculus (L.) from Spain. Large ranges of variability in body length and width, testes number and position of the cirrus sac were observed. An external seminal vesicle covered with small glandular cells is present. The pattern of development of the uterus is similar to that of Andrya rhopalocephala (Riehm, 1881). The only reliable differential characters to distinguish A. cuniculi from A. rhopalocephala are the position of the uterus in gravid segments and the position of the testes in mature segments. The uterus of A. cuniculi occupies the median field and parts of the lateral fields but is restricted to the median field in A. rhopalocephala. Testes are distributed more symmetrically lateral to the female organs in A. cuniculi but are mostly antiporal in A. rhopalocephala.
Redescription of Andrya cuniculi (Blanchard, 1891) (Cestoda: Anoplocephalidae), a parasite of Oryctolagus cuniculus (Lagomorpha) in Spain
Two cestode species of the genus Andrya Railliet, 1893 were described as parasites of the Leporidae (Mammalia: Lagomorpha) in Europe, Andrya rhopalocephala (Riehm, 1881) and A. cuniculi (Blanchard, 1891) . Stiles (1896) used several characters to distinguish these two species, i.e., for A. rhopalocephala: genital pore situated near posterior corner of segment, prostatic gland elongate, scolex 1 mm in diameter, relatively few testes confined to antiporal half of median field, cirrus sac 0.320-0.340 mm long, strobila up to 60-80 cm long and 5 mm wide; and for A. cuniculi: genital pores in about middle of lateral margin, prostatic gland round, scolex about 0.5 mm in diameter, numerous (about 50) testes scattered through entire median field, cirrus sac 0.400-0.480 mm long, strobila up to 100 cm long and 8 mm wide. However, subsequent descriptions of A. cuniculi recorded the length of strobila as 325 mm (Arnold 1932), 215-320 mm (Erhardová 1958) or 100-160 mm (Tenora et al. 1982a) , and the number of testes as c. 65 (Erhardová 1958 ) or 40-54 (Tenora et al. 1982a . As a further reliable differentiating character between the two species, the position of the uterus relative to the excretory canals in gravid segments was proposed (Tenora and Cutillas 1982, Tenora and Cutillas Barios 1983) . Several authors questioned the validity of A. cuniculi (Erhardová 1958) or considered it as a junior synonym of A. rhopalocephala (Sugár et al. 1978 , Rausch 1980 . Tenora and Murai (1978) recognised the problem of the validity of A. cuniculi as opened because of the lack of sufficient material. Several studies contributed to the knowledge of one or several morphological characters of A. cuniculi (Rausch 1976 , 1980 , Tenora et al. 1982a , 1986 . However, no entire contemporary redescription of this species was published.
The generic position of A. cuniculi is also controversial. During the last two decades, it has been considered either as a member of Andrya (Tenora et al. 1982a , 1984 , 1986 , Blasco et al. 1996 , Molina et al. 1998 or as a species of Paranoplocephala Lühe, 1910 (Tenora and Cutillas 1982 , Tenora and Cutillas Barios 1983 .
The aim of the present study is to redescribe A. cuniculi on the basis of newly collected specimens from its type host in Spain and to discuss its validity and generic position.
MATERIALS AND METHODS
Six gravid specimens and several fragments of A. cuniculi from the small intestines of Oryctolagus cuniculus (L.), captured at Navarra, Spain, were studied. They were fixed and preserved in 70% ethanol, stained with borax carmine, dehydrated, and prepared as whole mounts in Canada balsam. Voucher specimens are deposited at University of Barcelona, Department of Parasitology, Nos. 950614-2148 ArtaponaNavarra.
For comparison two slides of A. rhopalocephala from Lepus europaeus (Pallas), Hungary, were used. Voucher specimens of this material have been deposited in the Hungarian Natural History Museum, Budapest, Nos. 4452/1, 4452/2, coll. E. Murai. FOLIA PARASITOLOGICA 49: 50-54, 2002 Specimens were studied with an Olympus BX 50 light microscope equipped with differential interference contrast optics and drawing tube. All specimens are apparently of unnatural shape, all being partially contracted. Measurements are given in mm. (Blanchard, 1891) Figs. 1-7
RESULTS

Andrya cuniculi
Redescription. Total length 28-68, maximum width 2.75. Scolex 0.42-0.46 × 0.47-0.68 (Fig. 1) . Suckers large, 0.21-0.25 × 0.27-0.33. Neck 1.78-4.12 long. All proglottides wider than long, craspedote. Immature proglottides 0.26-0.28 × 0.58-0.94, mature proglottides 0.27-0.34 × 0.83-2.34, gravid proglottides 1.35-1.52 × 2.51-2.75. Some immature and gravid proglottides tend to be as long as wide.
Diameter of ventral excretory canals 0.012-0.11, dorsal excretory canals 0.009-0.011. Ventral excretory canals with transverse anastomoses, dorsal excretory canals without transverse anastomoses. Genital pores near middle or in posterior half of lateral margin of proglottides, irregularly alternating, mainly in large series. Genital atrium small, without genital papilla. Genital ducts dorsal to poral excretory canals. Single set of reproductive organs in mature proglottides. In some immature proglottides tendency for doubling of genital pores observed (Fig. 5) .
Male genital primordia appearing in about 30 th proglottis, and testes in about 50 th proglottis. Testes extending between ventral excretory canals (Fig. 2) , some of them slightly overlapping these canals but not crossing them (Fig. 3) . Testes almost surrounding ovary from antiporal to poral regions near ventral excretory canals on both sides. Testes 70-80 in number, of irregular shape, 0.026-0.032 × 0.037-0.049 in mature proglottides. External seminal vesicle 0.090-0.139 in length, 0.135-0.182 in width; its surface covered with glandular cells (Fig. 4) . Cirrus sac pyriform, 0.20-0.40 × 0.07-0.16, crossing ventral excretory canal. Internal seminal vesicle 0.07-0.09 × 0.11-0.18. In some cases intensely staining cells surround ductus cirri (Figs. 3, 4) . Cirrus armed, length 0.049-0.057, maximum width 0.021-0.026, minimum width 0.011-0.018.
Female gonads disposed porally. Female genital primordia appearing after 10 th proglottis. Vitellarium asymmetrical, 0.08-0.11 × 0.18-0.20, posterior to ovary. Ovary 0.18-0.21 × 0.40-0.42, asymmetrical, fan-shaped, highly lobulate (Fig. 3) . Mehlis' gland globular. Initial stages of uterine development not observed. In immature, mature and gravid proglottides, a gradual development of reticulated uterus across entire ventral aspect of proglottides. Uterus extending bilaterally, restricted to median field and slightly overlapping longitudinal osmoregulatory canals (Figs. 3, 5, 6 ). In gravid proglottides (Fig. 7 ) only reticulated uterus with eggs present, seminal receptacle and cirrus sac persisting at posterior margin. In fully gravid proglottides, reticular structure not evident but trabeculae distinct. Eggs oval, deformed, 0.041-0.044 × 0.045-0.048, with pyriform apparatus. Oncospheres round, 0.020-0.031 × 0.18-0.28, embryonic hooks 0.003-0.004.
DISCUSSION
The present material is identified as Andrya cuniculi on the basis of the disposition of the testes on both sides and anteriorly to the female gonads in mature proglottides, the position of the uterus in gravid proglottides occupying the entire median field and overlapping longitudinal osmoregulatory canals. By these characters, our cestodes are clearly different from the previous descriptions of Andrya rhopalocephala (Spasskii 1951 , Tenora and Murai 1978 , Tenora et al. 1982a , Genov et al. 1996 and from the comparative material studied from the collection of the Hungarian Natural History Museum. Therefore, contrary to Erhardová (1958), Sugár et al. (1978) and Rausch (1980) , A. cuniculi is recognised as a valid species parasitising Oryctolagus cuniculus in Western and Central Europe (Baer 1927 , Sprehn 1932 , Joyeux and Baer 1936 , Spasskii 1951 , Gvozdev et al. 1970 , Tenora and Murai 1978 and also introduced into USA (Arnold 1932).
Our study shows that several important characters previously used for distinguishing A. cuniculi from A. rhopalocephala exhibit very similar ranges. Specifically these are the length and the width of the strobila, the dimensions of the cirrus sac, the diameter of the scolex and the number of testes. Therefore, their differential importance is not reliable. The same is also true of the shape of the external seminal vesicle (prostatic gland,) the position of the genital pore about the middle of the lateral margin or in the posterior corner of the proglottis (considered by Stiles 1896 as characters of differential importance) and the position of the cirrus sac relative to the excretory canals (proposed as distinguishing feature by Tenora et al. 1982b ). According to our results and the previous descriptions of A. rhopalocephala (Baer 1927 , Joyeux and Baer 1936 , Spasskii 1951 , Tenora and Murai 1978 , these characters are very similar in the two species compared.
Rausch (1976) did not show glandular cells on the walls of the external seminal vesicle in his illustration of the genital ducts of A. cuniculi. His drawing was interpreted as a sufficient evidence that this species had no such cells (Tenora and Murai 1978 , Tenora and Cutillas 1982 , Tenora and Cutillas Barios 1983 , Tenora et al. 1984 ) and used as a ground to transfer this species to the genus Paranoplocephala (Tenora and Murai 1978, Tenora et al. 1982a ). The present study revealed that the external seminal vesicle of A. cuniculi is enclosed by intensely-stained glandular cells similar to those in the type species of Andrya (Beveridge 1994 , Tenora 1998 . Therefore, the position of A. cuniculi in the genus Andrya (and not in Paranoplocephala) is confirmed by this character. This generic allocation is also supported by the reticular structure of the uterus at the early developmental stages in premature and mature proglottides (see Rausch 1976 , Tenora et al. 1982a , Beveridge 1994 , Genov et al. 1996 , Tenora 1998 for the differences in the uterine development of the two genera. Cestodes of the genus Andrya from the Old-World leporids resemble those of the monotypic genus Diandrya Darrah, 1930 from Nearctic marmots (for characteristics of the latter see Rausch 1980). These two genera are similar and they differ by the presence of one or two sets of genital organs per proglottis only (Rausch 1980) . Rausch (1980) believed that Diandrya appeared to be a derivative of Andrya, and Beveridge (1994) placed the two genera as sister taxa forming a monophyletic clade. The present study revealed the formation of two sets of genital ducts and atria in some segments of A. cuniculi. This could be interpreted not only as a morphological abnormality (see Spasskii 1951 for a survey of similar phenomena in the Anoplocephalidae) but also as a further character supporting the possible evolutionary connection between the two groups.
